Regulatory aspects of mitochondrial phospholipase A2: correlation of hydrolysis rates with substrate configuration as evidenced by 31P-NMR.
The influence of variation of the phospholipid composition in model membranes composed of phosphatidylcholine and phosphatidylethanolamine on the hydrolysis of these phospholipids by rat liver mitochondrial phospholipase A2 was investigated. With the pure phospholipids, phosphatidylethanolamine was hydrolyzed over 30-times faster than phosphatidylcholine. Upon increasing the mole percentage of phosphatidylethanolamine in mixtures, a gradual, though non-linear, increase in the initial rate of hydrolysis of this phospholipid was observed. By contrast, phosphatidylcholine hydrolysis remained constant up to about 50 mol% phosphatidylethanolamine, whereafter a sudden fall-off of activity was observed. This drop in the hydrolysis rate coincided with a transition of the phospholipid structure from bilayer to an as yet unidentified organization characterized by an isotropic signal in the 31P-NMR spectra recorded in the presence of Ca2+. The occurrence of this phase was clearly dependent on Ca2+, since mixtures with identical composition in the absence of Ca2+ remained largely in bilayer configuration. That the structure adopted by phospholipids is of importance for their susceptibility to attack by this intracellular phospholipase A2 became evident also in studies with the single phospholipids in the absence or presence of Triton X-100 above the critical micellar concentration. While phosphatidylcholine hydrolysis was inhibited in mixed micelles as compared to its bilayer organization, the hydrolysis of phosphatidylethanolamine in mixed micelles was 3-fold that in the hexagonal HII phase.